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(54) Apparatus for printing recording media or supports In the form of discs 



(57) Apparatus for printing recording media or sup- 
ports in the form of discs, wherein a fusible powder is 
applied image- wise to on Image-forming medium and 
transferred to an intermediate medium, the powder 
Image on the intermediate medium being brought into 
contact, in a contact zone, with the recording disc, the 
latter being heated in a preheater before the contact 
zone to a temperature of at least 60 a C. and wherein the 
intermediate medium in the contact zone is heated tc a 
temperature ol at least 100°C. 
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Description 



The invention relates to apparatus for printing 
recording media or supports In tha form of discs, such 
media or supports hereinafter being referred to simply 
as "recording discs" and denoting sound and/or Image 
supports, e.g. compact discs, and also supports which 
requira subsequent processing for the application of 
audio cr video data. Recording media of this kind are 
processed in an apparatus In which tha recording discs 
are moved from one processing station to another and 
are provided with an impression In one of the process- 
ing stations. In conventional processing stations tar 
printing recording discs, use is made, for example, of a 
screen printer or a pad printer. For this purpose, a 
screen must be made for each series of recording discs 
in order to print the same therewith. In the case of colour 
printing, at least four such screens are required. " 

Such production of the required screens is very 
complex and expensive and prevents rapid change of 
discs with different impressions. For each new Image 
the processing machines must be stopped to replace 
the screens ana the process be run in again. The ob/ect 
cf the invention fs accordingly to obviate these disad- 
vantages. 

According to the Invention, to this end, use Is made 
cf an apparatus lor printing CDs wherein a fusible pow- 
der is applied image-wise to an imago-forVnfng medium 
and transferred to an intermediate msdlum, the powder 
image cn the intermediate medium being brought into 
contact, in a contact Zone, with the CD. the latter being 
heated In a preheater before the contact zone to a tem- 
perature of at least 60*C. and wherein the intermediate 
medium in the contact zone is heated to a temperature 
of at least 1Q0 6 C. 

The effect of this is that different Images can be 
applied to the image-forming medium In rapid succes- 
sion and these Images on the discs can be transferred 
without stepping the processing machine, thus increas- 
ing the machine productivity and permanently connect- 
ing the transferred images to the discs. 

Tha invention will be explained in detail hereinafter 
with reference to a number of drawings, from which 
thsse and other advantages will be apparent. 

PiQ. i is a diagram showing Known apparatus for 
processing recording media in disc form. 
Fig. 2 is a diagram showing apparatus according to 
the Invention and 

Fig. 3 is a diagram showing apparatus according to 
the Invention fcr the colour printing of recording 
media in disc form. 

Tha apparatus ehown in Fig. 1 comprises a frame 1 
serving to suoport a number of stations in which record- 
ing discs, more particularly compact discs, can be man- 
ufactured, processed and/or inspected. The recording 
d^cs are formed in station 2 by means of an injection 
moulding process. The flash and other excess material 



are cut away. The recording discs originating from an 
injection moulding machine are given a metal coating in 
station 3. Since means known per se are used in this 
case, the specific construction of the means providing 
5 this metai coating on the support in station 3 will not oe 
described In detail. 

As will be described in detail hereinafter, a quantity 
of varnish Is applied to the top surface of the support in 
station 4 whereupon the support with the varnish 
'0 applied thereto is rapidly rotated to spread the varnfsh 
uniformly over the surface of the support. 

A device for curing and/cr drying the varnish ie pro- 
vided In station 5. 

In the embodiment illustrated, known means for 
ie processing the support are provided in station 6. How- 
ever, both In this station and in the various other stations 
a preferably easily exchangeable processing unit can be 
provided, e.g. to give the support a layer of basic colour. 

Station 7 contains an exchangeable processing unit 
in the form of a printing device for applying an impres- 
sion to the support. This may be a screen printing 
device or a pad printing device. An extracting means 
can also be provided in station 7 to feed the consecutive 
supports if required to a printing device at a distance 
25 from station 7 and return supports printed therein to sta- 
tion 7. Given correct adjustment, it is possible to ensure 
that an unprinted support is removed at station 7 and a 
printed support Introduced during th© machine cycle 
time, a number of supports being present at the printing 
3(7 device if required. 

In order to carry cut multi-colour printing it is also 
possible to provide various stations with printing devices 
using different colours, possibly with Intermediate dry- 
ing and/or hardening devices. 
2s Station 8 contains a processing unit for drying 

and/or the hardening of the applied impression. The 
drying device can, for example, correspond to the dry- 
ing device in station 5. 

In the embodiment illustrated, station 9 contains known 
*o means for processing the support, although of course 
here again any desired processing unit can be provided. 

Station 10 contains a sensing device for checking 
the recording disc. 

Station 1 1 is provided with means known per se for 
discharging rejected supports. Station 12 is provioed 
with means known per se for discharging approved sup- 
ports. 

Each of the stations is provided with a support 
means 13 illustrated dlagrammaticaliy in Fig. 1, on 
a* which a recording disc can be placed fcr processing an- 
or checking in the associated station. The support 
means 13 may have a different form of construction for 
each station and be formed, for example, by a gripper 

which gripe the outer periphery of the support either in 
» the opening In the support or by means of a suction cup. 
As w3l be apparent from Fig. 1, these support moans 
are situated on an arc of a circie so that the angular dis- 
tance between two consecutive support means 13 is 

always the same. 
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To transfer the sound anchor video disc between 
consecutive stations 2 - 12 It is possible to use a con- 
veyor means comprising Annular moan* 14 
described, for example, in Netherlands Application No. 
9201065. The term recording support or medium in disc 
form, or recording disc, as used in this application 
denotes a compact disc, a laser disc, a video disc, CD- 
ROM or the like. 

Fig. 2 diagrammaticaily illustrates an apparatus 
according to the invention. A rotatably mounted image- 
forming medium 20 provided with an electrophoto- 
graphic layer is provided with a uniform charge in charg- 
ing station 30, and this charge is exposed image-wise, 
for example by means of a laser, in exposure station 31 ! 
The remaining charge Image Is provided with a fusible 
powder in developing station 32. This powder image is 
transferred to an intermediate medium 21 by contact 
therewith. Intermediate medium 21 Is formed by a flexi- 
ble belt provided with a top coating of silicone rubber 
and supported by transport rollers 22 and 23. The Inter- 
mediate medium 21 with the powder image 29 thereon 
is so heated by a heating means 24 that the powder on 
the medium is In the molten state at the conveyor roller 
23. In station 7 (Fig. 1) thare is an extractor which trans- 
ters the discs to a holder 26. The latter is provided with 
transport means which brings the discs via a conveyor 
27 into contact with the powder image 29 on the inter- 
mediate medium 21. The temperature of the lattor in tho 
contact zone Is at least 100°C and is maximum 140°C. 
Before contact the disc is heated In a preheater 28 to a 
temperature of at least 60*C and not more than 100°C. 

In the contact zone, the melted powder image 29 is 
transferred to the recording discs. After the toner image 
has been completely transferred the recording disc Is 
transoorted back to station 7 via the conveyor 27 and 
transferred thereto so that the printed disc can follow its 
path via the other stations S to 12. 

The apparatus is provided with synchronisation 
means (not shown) to ensure that the powder image 
recorded and devefoped on the image-terming medium 
20 Is formed In register with the disc moving past in the 
contact zone. 

It will be apparent that to form a powder imago on 
the Image-forming medium 20 It Is possible to other 
image-forming techniques. A suitable technique, for 
exampiB, is the inductographic technique as described 
;n European patent 0 191 521. 

tn this, the drum on which the image-forming 
medium 20 Is situated Is replaced by a drum provided 
with a series of electrodes which are isolated from one 
another and which extend along the periphery of the 
crum and which can be energised by a voltage image- 
wise by means of triggering electrodes, it then being 
posable to provide them with an Image-wise powder 
imago by moans of a suitable developing station 32. 

Fig. 3 is a diagram showing apparatus according to 
he .nvention tar printing recording discs in colour by the 
inductographic principle. The reference numerals of Fig 
2 have been retained for Identical functions or compo- 



nents. Four imaoe-forming media 50 • 53 are Bhown 
around the Intermediate medium 21 in web form, each 
medium having an Inductographic drum 40 - 43 and a 
developing device 44 - 47. The developing devices 44 - 
5 47 are each provided with a toner In a separate colour, 
e.g. cyan, magenta, yetlow and black or red. yellow, blue 
and white. The drums 40 - 43 are provided with elec- 
trodes extending around the drums In a dielectric layer 
and are so triggered that the colour separation images 
w formed separately on these drums are transferred in 
register to the intermediate medium. The colour image 
thus formed by fusible toner powder on the intermediate 
medium 21 Is then heated again by means of heater 24 
and transferred to the passing disc 25. It is apparent 
is that any required number of image-forming devices can 
be provided and that they can be provided with the 
required colour in order to form the required colour 
Image on the disc. 

The I mage- wise triggering of the Image-forming 
devices according to Rg 6 . 2 and 3 can be effected with 
means known per se. it will generally be by means of a 
computer or image make-up station on which an Image 
can be made up and the data required for the Image are 
transferred to the Image-forming devices. 
25 in this way it is possible to provide a different 
Impression for each of the discs in rapid and simple 
manner. 

In the exampfee illustrated the intermediate 
medium is a flexible belt provided with a top coat of siii- 
oo cone rubber, but It Is of course possible to use a rotata- 
ble drum for the purpose and provide it with silicone 
rubber. The image-forming devices should then be 
placed In accordance wrth this construction. 

To bring the Intermediate medium 21 to the 
36 required temperature in the transfer zone, the heater 24 
can be mounted in a metal transport roller 23. A record- 
ing disc is generally constructed from a polyacrylate 
disc provided with signal cells on one side. A reflecting 
layer of aluminium is vapour-coated over these signal 
40 calls and this layer is covered by a seal layer. Wlih the 
apparatus described, the impression la applied directly 
to the seal layer and good results are obtained. Depend- 
ing on the required adhesion of the tcner image, how- 
ever, an extra adhesive layer can be provided over the 
<s seal layer In a thickneea of 1 to 20 pun end contain at 
least 50% by volume of polyvinyl acetate. 

For this purpose, for example, a spin coater Is 
mounted on support means 13. a solution of polyvinyl 
acetate being applied In a suitable solvent to the record- 
so ing disc. 

By rapidly rotating the recording disc the solution is 
applied uniformly and In the required thickness. 
Depending on the thickness of the applied layer extra 
drying may be necessary. It is also possible to carry out 
m this drying by means of trie preheater 23. The mixture 
applied can be provided with a UV-curlng varnish, by 
means of which It is possible to cure this layer by a suit- 
able UV source before the recording disc is fed to the 
coating station. Another possibility is to add polyvinyl 
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acetate to the solutfon tar the seal layer, which generally 
also contains a UV-curing resin, and apply this solution 
% In station 4, thus eliminating the need for an extra coat- 
ing station. 

5 

Claims 

1. Apparatus for printing recording media or supports 
In the form of discs, wherein a fusible powder Is 
applied image-wise to an image-forming medium to 
and transferred to an Intermediate medium, 
wherein the powder image on the Intermediate 
medium is brought into contact, In a contact zone, 
with the recording disc, the latter being heated In a 
preheater before the contact zone to a temperature is 
of at least 60°C, and wherein the Intermediate 
medium in the contact zone is heated to a tempera- 
ture of at least 100°C. 



10- Apparatus according to dalm 7. 8 or 9. wherein the 
coating device comprises a spin coater. 

11. Apparatus according to any one of claims 1 to 8, 
wherein a coating device is provided in a path situ- 
ated after the transfer zone and In which the record- 
ing discs are provided with a finishing coat. 



2. Apparatus according to claim 1 . wherein the record- so 
Ing disc Is a heated to a temperature of 50 - 100*C 
and the intermediate medium in the contact zone is 
heated to a temperature of 100 - 140°C 



3. Apparatus according to claim ^ or 2, wherein at 25 
least three image-icrming media are provided, 
each image-forming medium with a different colour 

of fusible powder being provided with a powder 
image and wherein said powder Images are trans- 
ferred to the intermediate medium. 30 

4. Apparatus according to claim 3, wherein the pow- 
der Images of ail the image-forming media are 
transferred to the intermediate medium in register. 

SB 

5. Apparatus according to any one of the preceding 
claims, wherein the Intermediate medium Is formed 
by a flexible belt provided with a top layer of sJlicone 
rubber. 

v 40 

6. Apparatus according to claim 5, wherein the beft in 
the contact zone is passed over a metal roller pro- 
vided with heating means. 



Apparatus according to any one of the preceding 46 
claims, wherein a coating device l& provided In a 
path situated in front of the preheater and with 
which the recording discs are provided with a top 

coat. 

Apparatus according to claim 7, wherein the record- 
ing discs are provided, in a coating device, with an 
adhesive layer containing at least 50% polyvinyl 
acetete. 

Apparatus according to claim 7. wherein the record- 
ing discs are provided, in the coating device, with a 
mixture of polyvinyl acetate and a UV-curing var- 
nish. 
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